An abnormally long ligament of the head of femur (LHF) [ 1] with a shallow socket and capsular laxity are features of joints with congenital hip disease [2] [3] [4] [5] . However, the ligament was absent in 20 percent of dislocation of the hip cases studied by Scaglietti and Calandriello [6] . No observations are yet available on the normal variation of ligament length at different ages. It is not established whether the "elongated" ligament observed in abnormal hips [3] [4] [5] reflects a ligament that was originally longer than "normal," or whether the excessive length occurred in response to the stress of the abnormal position of the head of femur relative to the socket. Crelin [7] noted in 26 stillborn infants that the ligament was a flat band of connective tissue as in the adult. He commented that the terms ligamentum teres or round ligament are "descriptively erroneous." The shape of the ligament has only received comment when some pathology was present.
There is agreement that the LHF develops in situ [8] [9] [10] [11] [12] [13] [14] . No support exists for earlier theories that the LHF was first part of the joint capsule or originally part of the tendon of pectineus that migrated into the joint [15] [16] [17] [18] [19] . The function of this ligament is still not clearly established. Sandifort [2] in 1834 discounted a joint stabilization role for this ligament. The consistent function attributed to the LHF is to convey blood vessels to the head of femur. While Haines [12] considered his observations gave support to this hypothesis, Andersen [14] and Gardner and Gray [13] found that few vessels actually entered the fetal head of femur. Crelin [7] from a study of [23] , and normal hip joint morphology as determined by examination with the naked eye and at ten times magnification.
Approximately 90 percent of fetuses were received prefixed in neutral 10 percent formaldehyde and were transferred to neutral formalin buffered to pH 7.0 [24] . Since many specimens were received already fixed in formaldehyde it was necessary, therefore, to accept the formalin state as a basis for the group as a whole. Fetuses were generally measured after two weeks in fixative as there is a small increase in crown-rump length immediately after simple preservation in formalin [22, 25] . Schultz [25] noted that fixative changes affect external circumferences and soft tissue dimensions more than length and hard tissue dimensions and that these changes are most rapid in the initial period of fixation. After a period of time the specimen tends to return to its original size and weight [22, 25, 26] . No While considerable variability is seen in the shape of the LHF throughout the fetal period (Fig. 1) , the predominant shape is that of a linear structure with length exceeding width. A faster rate of growth for the length of the ligament through the fetal period is shown in Fig. 2 No cases of congenital absence of the ligament were noted. The majority of ligaments were only attached to the acetabular fossa; however, in a few the attachment extended along the lateral edge of the ligament to the transverse acetabular ligament. These hips showed limited mobility of the head of femur following opening of the capsule. In no instance did the length of the ligament permit the femoral head to be displaced beyond the posterior rim of the socket. Maximum motion occurred in the flexed, adducted, and externally rotated position of the joint when more than 50 percent of the head moved out of the socket toward the obturator foramen. With extension of the hip approximately 50 percent of the head could be subluxated anteriorly. Variability in the extent to which the head of femur could be subluxated from the socket, with the ligament intact, was present from 12 weeks to term. However, the amount of motion seemed greater in older specimens.
Since no significant difference was shown in the means between the sexes or between the right and left sides (F > . 1), the sexes were pooled. Rate of growth curves were derived from the quadratic model (y =0 + .it + 2t2; t = age). Right LHF width was the slowest growing hip variable with acetabular depth bilaterally [21] while LHF length was the faster growing variable studied. A difference in the rate of growth for length and width was shown between sides (Fig.  2) . The rate of growth was greater for length on the right side, but for width on the left side. DISCUSSION There are numerous statements in the orthopedic literature, based on naked eye impressions, concerning the shape and apparent dimensions of the ligament of the head of femur. Since no study was located on the normal amount of variation in this ligament at different ages, no limits are available to determine when, in a hip with congenital dislocation, the ligament is excessively long or hypertrophied [3, 4, 5] .
These observations of LHF length and width do not support the hypothesis that a difference exists in the growth either between males and females, or between the left and right sides. There is a suggestion for an effect of sex which requires further investigation with a larger sample, and even numbers of each sex, at each age period, but particularly in the third trimester. Dunn [5, 32] has shown the side involvement in congenital hip disease (CHD) to be significantly related to the tendency for fetuses to lie with the back toward the mother's left side. The leg most posteriorly positioned, the left, was more frequently dislocated, regardless of the birth presentation. In utero positioning rather than side morphological differences may better explain the greater left side involvement in CHD [31] .
Considerable variability in both length and width of the ligament is evident over time in the standard deviations which were the largest for all of the linear dimensions studied. This variability is reflected in the variety of shapes observed at all periods of fetal life. Length of the LHF was the fastest growing variable of the hip joint dimensions, increasing fivefold from 12 weeks to term. These observations support Crelin's [7] However, rate of growth curves, from the regression model fitted, predict a side difference at term with the right length predicted to grow at a higher velocity than the left length. The velocity of growth for left width was predicted to exceed that for the right. No explanation is offered for the discrepancy between observed and predicted values, or for the predicted differences which suggest, if this pattern of growth was to continue, that the right ligament would become a more linear structure than the left. This ligament is presumed to be responsive to environmental factors such as in utero position, forces acting through the joint and joint mobility.
Ligament data was best fitted by a regression model which included a polynomial on age taking into account that a third dimension, thickness, is involved in the growth of this structure and which contributes to the overall form. That partial F values for the addition of a cubic term to the model were not significant may indicate that volume, or mass, does not increase with time to a noticeable degree.
While Scaglietti and Calandriello [6] reported that the ligament was absent in 20 percent of operative cases of congenital dislocation of the hip, no cases of absence of the ligament were found in the 294 normal and abnormal joints dissected. Mean values for normal joints and observations made on twelve subluxated or dysplastic joints, not included in the growth study, were compared. Contrary to observations reported in the CHD literature, only in two abnormal joints did the ligament length exceed the mean plus one standard deviation (SD). This worker was not able to detect, prior to comparison of the measurements, those ligaments that did exceed the normal group's mean plus one SD. Since only abnormal hip joints are operated on, observations at surgery on the length or shape of this ligament are made on a nonrandom and biased sample of joints. It is possible that ligaments may be described as excessively long because the length permitted the head to move completely out of contact with the primary socket. When the effect of age was removed, only weak correlation was shown between LH F length and width with other hip variables. This suggests that ligament shape and socket shape are not closely related.
The assessment of mobility, while performed on fixed specimens, supports Crelin's [7] finding that, in fetuses, the ligament principally restricts posterosuperior motion of the head of femur. In none of the joints did the LHF permit the head to move more than one-quarter of its diameter over the posterior socket rim. The greatest motion was permitted inferiorly, particularly when the hip was flexed and adducted. Up to 50 percent of the head could be moved over the anterior socket rim. It seems therefore probable, as Crelin proposed, that the LHF, a more robust collagenous structure than the capsule in fetuses, may play a role in fetal hip joint stability. The LHF may function to prevent or retard the progression of an unstable hip to a dislocated hip, particularly at term when the greatest discrepancy between femoral head size and socket depth is present [34, 35, 21] .
